**************** 



*■ fe^K 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live" 



IS 9006 (1978) : Recommended practice for welding of clad 
steels [MTD 12: Welding Applications] 




Jawaharlal Nehru 
'Step Out From the Old to the New' 



■K^y / 1 juaaaws^fea rs^^TTF^ 



2*S< W I *>S*V2^NK^ 



^frcvvv^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
"Knowledge is such a treasure which cannot be stolen" 




.^^_ 



• 




BLANK PAGE 



*rt*2V^ 





PROTECTED BY COPYRIGHT 



Indian Standard 



IS: 9006- 1978 

( Reaffirmed 1998) 



RECOMMENDED PRACTICE FOR 
WELDING OF CLAD STEELS 



UDG 621 '791: 669' 14 — 408-2:006-76 




© Copyright 1¥79 

INDIAN STANDARDS INSTITUTION 

MANAK HHAVAN. 9 BAHADUft SHAH ZAFAR MARG 

NEW DEIJ-JI IMMM 




April ISI79 



IS : $006 - Id78 

Indian Standard 

RECOMMENDED PRACTICE FOR 
WELDING OF CLAD STEELS 

Welding General Sectional Committee, SMDC 14 

Chairman Representing 

Shri S. V. Nadkarni Advani Oerlikon Limited, Bombay 

Members 

Shri P. S. Visvanath ( Alternate to 
Shri S. V. Nadkarni ) 
Shri J. K. Ahluwalia Stewarts and Lloyds of India Ltd, Calcutta 

Shri T. K. Basu ( Alternate) 
Shri Awtar Singh Beas Project, Talwara Township 

Shri S. Balasubrahmanyam Binny Limited, Madras 

Shri K. Balmanohab Hindustan Shipyard Ltd, Visakhapatnam 

Shri P. G. Bardhan Braithwaite and Go Ltd, Calcutta 

Shri S. Bhatia Philips India Ltd, Bombay 

Dr J. Vaid ( Alternate ) 
Shri B. G. Biswas National Test House, Calcutta 

Shri A. K. Chopra Indian Register of Shipping, Bombay 

Shri S. Chandra ( Alternate ) 
Shri S. P. Dasgupta Central Mechanical Engineering. Research 

Institute ( CSIR ), Durgapur 
Director, Research and Design Public Works Department, Government of 

(B & R Branch ) Haryana, Chandigarh 

Executive Engineer, Mechani- Central Public Works Department, New Delhi 
cal Workshop Division, New 
Delhi 
Executive Engineer 

(Electrical), Central 
Electrical Division No. 1, 
Calcutta ( Alternate ) 
Shri C. C. Girotra Association of Indian Engineering Industry, New 

Delhi 
Shri R. S. Aggarwal ( Alternate ) 
Shri S. K. Hari Malik Meters Pvt Ltd, Bombay 

Shri M. K. Sinha ( Alternate ) 
Shri D. S. Honavar D & H Secheron Electrodes Ltd, Indore 

Shri A. C. Mukherjee ( Alternate) 

( Continued on page 2 ) 



© Copyright 1979 

INDIAN STANDARDS INSTITUTION 

This publication is protected under the Indian Copyright Act ( XIV of 1957 ) and 

reproduction in whole or in part by any means except with written permission of the 

publisher shall be deemed to be an infringement of copyright under the said Act. 



IS: 9006 -1978 

( Continued from page 1 ) 

Members Representing 

ShriG. C.Jain Steel Authority of India Ltd, New Delhi 

Manager, Forge and Struc- 
tural Shop, BSP, Bhilai (Alternate) 
DrJ.Jain Tata Engineering and Locomotive Co Ltd, 

Jamshedpur 
Prof A. P. Jambulingam Indian Society for Technical Education, New 

Delhi 
Joint Director ( Met ), RDSO, Ministry of Railways 
Lucknow 
Deputy Director ( Met-I ) , 

RDSO, Lucknow ( Alternate I ) 
Production Engineer, 

Integral Coach Factory, 
Perambur ( Alternate II ) 
Shri M. T. Kanse Directorate General of Supplies and Disposals 

( Inspection Wing ) 
Shri S. N. Basu ( Alternate ) 
Shri R. Krtshnamurthy Bharat Heavy Electricals Ltd 

Shri N. K. Sethi ( Alternate ) 
Managing Director, Tamil Nadu Public Works Department, Government of Tamil 
Public Works Engineering Nadu, Madras 

Corporation 
Shri N. Mukherjee Indian Oxygen Ltd, Calcutta 

Shri R. Purkayastha ( Alternate ) 
Shri N. Mum Moorthy Ministry of Defence ( Engineer-in-Chief 's Branch ) 

Shri M. K. Tadani ( Alternate ) 
Shri N. C. Pandey Central Boilers Board, New Delhi 

Shri K. M. Pole Walchandnagar Industries, Walchandnagar 

Shri G. D. Apte ( Alternate ) 
Shri H. L. Prabhakar Larsen & Toubro Ltd, Bombay; and Chemical 

Plant and Machinery Association of India, 
Bombay 
Shri J. R. Prasher Engineers India Ltd, New Delhi 

Shri B. Ramaswamy India Hume Pipes Co Ltd, Bombay 

Dr V. Ramaswamy Research and Development Centre for Iron and 

Steel, Hindustan Steel Ltd, Ranchi 
Dr K. V. Subba Rao ( Alternate ) 
Shri P. B. Rao Ministry of Defence ( DGI ) 

Shri S. Gangopadhyay ( Alternate ) 
Shri V. S. G. Rao Department of Atomic Energy, Bombay 

Shri L. M. Tolani ( Alternate ) 
Representative Indian Institute of Welding, Calcutta 

Representative National Metallurgical Laboratory (CSIR), 

Jamshedpur 
Shri A. P. Sanyal Bharat Heavy Plate & Vessels Ltd, Visakhapat- 

nam 
Shri R. D. Pennathur ( Alternate ) 
Shri V. V. Sathyanarayana Mining & Allied Machinery Corporation Ltd, 

Durgapur 
Shri S. K. Banerjia (Alternate) 

( Continued on page 15 ) 



IS: 9006 -1978 

Indian Standard 

RECOMMENDED PRACTICE FOR 
WELDING OF CLAD STEELS 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 10 November 1978, after the draft finalized by the Welding General 
Sectional Committee had been approved by the Structural and Metals 
Division Council. 

0-2 In view of the special service conditions to be met with by the clad- 
ding material, it is very important that by welding, the properties of the 
clad component remain substantially intact. This standard is, therefore, 
intended to serve as a general guide to welding of clad steels. Where clad 
steels are to be welded for specific applications such as pressure vessels, 
the provisions contained in the relevant application standards shall apply. 

0.3 Normally, the presence of the cladding layer is not considered while 
computing the strength properties of the ciadded components. Neverthe- 
less, a degree of ductility in the welded joint should be ensured 
particularly in the junction of the weld metal and the backing metal, since 
any cracks due to welding adversely affect the corrosion resistance of the 
cladding material. Depending upon the operating conditions, the cracks 
may also propagate into the backing metal thereby reducing the strength 
of the backing metal; 

0.4 Absence of cracking depends, however, not only on the welding 
process and filler metals adopted, but also on the heat input during 
welding. Therefore, it is particularly important during welding to keep 
a watch on the rate of heat application. An excessively high heat input 
may result in embrittlement in the weld and in the weld junctions. Selec- 
tion of a suitable filler rod, electrode or wire-inert gas combination in 
conjunction with a suitable level of welding current, arc voltage and speed 
of welding is of decisive importance in determining the quality of the 
welded joint. 

0.5 In the case of cladding metals of which the modulus of elasticity and 
the yield point are approximately equal to, or higher than, the correspon- 
ding values for the backing metal, it is permissible for the total section 
thickness to be regarded as load-bearing in the design calculations, the 
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strength characteristics of the backing metal being taken as ruling for the 
total section thickness. 

OS Apart from stainless cladding, this standard also covers heat-resisting 
cladding. For applications of this kind, consideration should be given to 
the necessity of depositing a high nickel intermediate layer to reduce 
carbon diffusion to an acceptable level ( see also Appendix B). The 
proposed nickel intermediate layer not only prevents carbon diffusion, but 
also embrittlement in the case of cladding metals alloyed with chromium; 
in addition, the ductility of a high nickel weld metal is far superior. 

0.7 With cladding thicknesses more than 2*5 mm, intermingling ( dilution 
of that side of the joint exposed to attack ) with the parent metal is 
unavoidable during joint welding. Therefore, with cladding metals 
consisting of stainless and heat-resisting ferritic chromium steels and 
austenitic chromium-nickel steels, filler metals having a higher alloy 
content than the cladding metal should be preferred. Since, however, in 
the great majority of cases the weld including, reinforcement is run as a 
single layer, it is advisable to grind off the reinforcement on the clad 
metal side and to deposit a sealing run with the same filler material in 
order to still further reduce intermelting. If even this fails to secure the 
necessary corrosion resistance, it is possible ( as an alternate method 
provided that the design of the component permits such a method), to 
place on top of the ground-off reinforcement a strip of the cladding metal 
in sufficient width for the purpose and to weld this on with fillet welds. 

0.8 For general information on clad steel definition, method of manufac- 
ture and applications, reference may be made to Appendix A. 

0.9 In the formulation of this standard assistance has also been derived 
from DIN 8553-1977 'Directions for joint welding of clad steels', issued 
by Deutsches Institut fur Normung. 

1. SCOPE 

1.1 This standard recommends procedures for welding of carbon and 
low-alloy steels clad with stainless and heat resisting (ferritic and/or 
martensitic ) chromium steels and with austenitic chromium nickel steels. 

1.2 Welding of double clad steels has not been covered because of their 
limited application. 

2. TERMINOLOGY 

2.1 For the purpose of this standard the definitions given in IS : 812- 
1957* shall apply. 

♦Glossary of terms relating to weldingand cutting of metals, 
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3. MATERIALS 

3.1 This standard covers welding of the following material: 

a) Backing Metal — Carbon steel, carbon manganese steel, carbon 
molybdenum steel, chromium-molybdenum steel and other high 
tensile steels. 

b) Cladding Metal - — Stainless and heat-resisting ( ferritrc and/or 
martensitic ) chromium steels and austenitic chrome nickel steels. 

3.1.1 In Appendix A is given a comparison of Indian and Overseas 
standards for cladding metals for information. 

3.2 Welding Materials 

3.2.1 The covered electrodes and filler material shall conform to one 
or more of the following standards as appropriate: 

IS : 814 ( Part I )-1974 Covered electrodes for metal arc welding 
of structural steels: Part I For welding products other than sheets 

( fourth revision ). 

IS : 1395-1971 Molybdenum and chromium molybdenum low 
alloy steel electrodes for metal arc welding ( revised ). 

IS: 3613-1974 Acceptance tests for wire flux combination for 
submerged arc welding {first revision ). 

IS : 5206-1969 Corrosion-resisting chromium and chromium 
nickel steel solid covered electrodes for manual metal arc welding. 

IS : 5856-1970 Corrosion and heat-resisting chromium nickel 
steel solid welding rods and bare electrodes. 

IS : 6419-1971 Welding rods and bare electrodes for gas shielded 
arc welding of structural steels. 

IS : 6560-1972 Molybdenum and chromium-molybdenum low 
alloy steel welding rods and bare electrodes for gas shielded arc 

welding. 

IS : 7280-1974 Bare wire electrodes for submerged arc welding of 
structural steels. 

3.2.2 Reference may be made to Appendix B for recommendations on 
selection of welding consumables recommended for welding the clad side. 
Nominal contents of chromium, nickel, molybdenum and columbium in 
the weld deposit have also been indicated in Appendix B. Carbon 
content of the weld metal shall match with that of the cladding. 
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3.2*3 For choice of welding consumables recommended for the backing 
material, reference may be made to relevant Indian Standards 
(see 3.2.1 ). 

4. WELDING PROCESS 

4.1 One or more of the following welding processes is recommended for 
welding of clad steels: 

a) Manual metal-arc, 

b) Submerged-arc, 

c) Inert gas shielded-arc, and 

d) C0 2 gas shielded arc. 

4.2 Whereas manual metal-arc welding is the most widely used process, 
submerged arc welding and C0 2 shielded-arc welding processes shall be 
generally recommended for welding of backing metal only. In the case 
of thick clad steels the submerged-arc and CO2 gas shielded arc process 
may be used in preference to manual metal-arc welding except for the 
initial runs. 

4.3 Argon-arc welding process shall be used for welding of clad side as an 
alternative to manual metal-arc process when considered necessary. 

5. PREPARATION OF BASE METAL 

5.1 Cutting of Metal — The clad plate may be cut by one of the follow- 
ing methods: 

a) Shearing, 

b) Oxy-flame cutting, 

c) Plasma cutting, and 

d) Machining. 

5.1.1 Flame cutting shall be carried out with the backing metal on the 
flame side. A preheat of 150 to 200°C shall be used at the starting 
location of all cuts except for clad plates of thickness up to 6 mm having 
cladding up to 10 percent. 

5.1.1.1 Shearing of clad plate shall be carried out keeping the clad 
side up. 

5.1.2 A sheared or flame cut edge shall subsequently be machined 
ground to a depth of 1 to 3 mm. 

5.2 Edge Preparation — For examples of normally used edge prepara- 
tions, reference may be made to Table 1. 

6 
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Sl Joint 

No. 



I) Single — V 



2) Single — U 



3) Single — V 



4) Single — V on 
Single — V Root 



TABLE I RECOMMENDED EDGE PREPARATIONS 

(Clauses 5.2,5.2.1 and 7.2) 
Type A Type B 



Tor Gladding Thickness 
Preferably up to 5 mm 



For Gladding Thickness 
Over 5 mm 




Welds Accessible from Both Sides 

AH dimensions in millimetres. 



BACKING METAL 




"CLADDING METAL 
p— |/^ ^BACKING METAL t p ^ 






CLADDING METAL* 
Welds Accessible Only from the Backing Metal Side 








BACKING METAL7 



i^i^p^lpi 




— 3 



CLADDING METAL - 



-BACKING 
METAL- 



3-H 




■as6 \ b 

-CLADDING METAL- 



Rbmarks 



a) Single — V or single — U pre- 
paration may be selected to suit 
connections. 



b) Approximate dimensions: 



Single — V a = 60° 

b ~ 2 mm 

Single — U $ = 10° 

b~2 mm 
y = 4 mm 



c) Dimension c is governed by the 
welding process adopted. 

d) For type A ( Si No. i & 2 ) the 
cladding may be bevelled by 
grinding for guidance. 

e) For type B, the longitudinal edge 

of the root face shall be cleared 
of the cladding metal for a 
sufficient distance to ensure with, 
certainty that the cladding 
metal is not melted by the filler 
metal used for backing metal. 



f ) For values of oc see note (a)* 
above. 



g) Dimension b for SI No. 3 and 4r 
depends on the welding process. 



IS: 9006 -1978 



TABLE 2 RECOMMENDED SEQUENCE OF WELDING 

{Clauses 7.2.1 and 7.2.3) 

( For the sake of simplicity only the working sequence for the single — V weld according to Table I is indicated ) 



Type A 



For Cladding Thickness 
Preferably up to 5 mm 



Type B 



For Cladding Thickness 
> 2*5 mm 



Welding the Backing Metal 
BACKING METAL 




BACKING METAL 




-CLADDING METAL V CLADD!NG METAL 

Cladding Side Edge Preparation and Welding of Sealing Single — V Run 

CLADDING METAL \- CLADDING faETAL 




-BACKING METAL 
Welding the Cladding 

"CLADDING METAL 





-BACKING METAL 



BACKfNG METAL 




Weld the Backing Metal with a 
suitable filler material when weld- 
ing the root, avoid melting the 
cladding metal. 



BACKING METAL 



Grind out the root to a sufficient 
depth to expose sound weld metal 
of the Backing Metal. 

Weld the sealing run either with the 
filler material adopted for the 
Backing Metal or with a suitable 
high alloy grade material compati- 
ble with the Cladding Metal . 

With Type A, when the sealing run 
is welded with the fiUer material 
suitable for the Backing Afetal, a 
safety margin ' E ' is n ecessary j n 
order to prevent intermelting of 
the Cladding Metal. 

The Cladding Metal shall be welded 
with filler of like kind or higher 
alloyed. The criterion for the 
choice of filler metal is that the 
requirements to be met by the 
cladding shall also be fulfilled by 
the weld. 
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5.2.1 Type A joint given in Table 1 should preferably be adopted only 
up to a cladding thickness of 5 mm. To ensure efficient joining it is 
desirable for economic reasons alone to adopt the Type B form of edge 
preparation when larger thicknesses are involved. 

6. PREHEAT REQUIREMENTS 

6.1 Preheat shall be necessary for all straight chromium stainless clad 
steels except for the type 04Grl3. This material should be pre=heated to 
150-220°C and held at that temperature range during welding. 

6.2 Preheat shall be used when the backing metal is high in tensile 
strength, the plates are thick, or if the weldment is of rigid design. A 
preheat to 150-220°C is sufficient. 

7. WELDING 

7 J General Requirements 

7.1.1 In order to maintain the corrosion and/or heat resisting properties 
of the finished product it is very essential that the surface of the Welded 
joint exposed to the service conditions shall fulfil the corrosion and/or 
heat-resistance requirements of the cladding metal. The covered 
electrodes and filler wires shall be selected in such a manner that the 
weld deposit has similar composition preferably with a higher alloy 
content. 

7.1.2 Welding process, edge preparation, filler metal, etc, shall be 
chosen in such a manner that the mechanical properties and other 
technological requirements are within acceptable limits. 

7.1.3 When the welded joint is to be heat treated, the effect of the heat 
treatment on the component metals — backing metal, clad metal and the 
weld metal — shall be taken into consideration. 

7.2 Welding Procedure — Welds shall be made using well established 
practices. Examples of edge preparations are given in Table 1. It is 
recommended that these edge preparations are adopted as appropriate 
while evolving the welding procedure. 

7.2.1 Sequences of welding illustrated in Table 2 are applicable when 
welds are made in flat position. For other positions, the illustrations 
given in Tables 1 and 2 require suitable modifications. 

7.2.2 Normally, the backing metal shall be welded first, in which case 
care shall be taken that welds from the carbon or low-alloy steel electro- 
des are not deposited on the alloyed clad material or the high alloy weld 
metal. 
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7.2.3 When the clad face of the joint is not accessible, as in the case of 
tubes, the edge preparations illustrated in Tables 1 and 2 may be adopted. 
The entire joint shall be made using an electrode or filler wire capable of 
giving deposit similar in kind to clad metal. Filler material with alloy 
content higher than that of the cladding metal is preferable. 

7.2.3.1 If on the other hand considerations of mechanical strength 
make it imperative for the weld in the backing metal to be made using 
carbon or low-alloy steel filler material cracks shall be avoided in the 
weld metal by depositing a thin intermediate layer between the weld 
metal of the backing metal and the cladding metal using a suitable filler 
material. 

7,2-4 For certain applications, it may be necessary to deposit an inter- 
mediate layer with high nickel content between the low alloy or carbon 
steel weld metal and the clad metal in order to avoid carbon diffusion. 

7.2.5 When the cladding metal is chromium-steel, it shall be welded 
either with a filler material of similar composition or with high alloy 

content. 

8. STRESS RELIEF HEAT TREATMENT 

8.1 Stress relief heat treatment may be necessary in order to relieve 
stresses caused by welding or to soften weld hardened zones. The stress 
relief temperature generally recommended for clad steel having carbon 
and low alloy steel backing materials shall normally be 595°C and above. 
Greatest amount of sensitization occurs in the austenitic steel at a temper- 
ature of 6!5-675°C. In view of this, unless the carbon content of the 
austenitic stainless steel cladding is excremely low (5^0*03 percent) 
or it has been stabilised with titanium or columbium, the material shall not 
be recommended for stress relief. However, for certain services, 
precipitated carbides are disregarded being of no significance. 

8.2 Wherever required by the applicable codes, the welded assembly shall 
be subjected to stress relief heat treatment using parameters such as 
soaking temperature, soaking time, heating and cooling rate, etc, as 
applicable for the backing metal. The charging temperature of the 
furnace shall not be above 300°C ( see also 7.1*3 ). 
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APPENDIX A 

( Clauses 0.8 and 3.1.1 ) 

DEFINITION, MANUFACTURE AND APPLICATION OF CLAD 

STEELS 

A-l. CLAD STEEL 

A-U CJad steel is generally a rolled plate comprising a backing plate of 
structural steel to which is welded, over its whole area, a cladding formed 
of a thinner sheet/plate of an alloy chosen for its resistance to corrosion 
or for its special physical characteristics. For normal use, cladding 
thickness varies from 5 to 40 percent of the backing thickness, 

A-2. CLAD STEEL FORMS 

A-2.1 There are two fomrs of clad steel, single and double clad steels 
(see Fig, 1 ), 



^BACKING METAL" 



rx 



////////////} 



////// / / Ay / //A I // /y/j>«> ///////{ 



VCLAD METAL 
Single Clad Steel Double Clad Steel 

Fig. i Single and Double Glad Steels 

A-3. MANUFACTURE 

A-3.1 Clad steels are manufactured either by Roll cladding x>r by Explo- 
sion weld cladding. 

A-3.2 Roll Cladding Process — The surfaces to be bonded are cleaned. 
The cleaned surface of the cladding is nickel plated to ensure a good bond 
and to provide a buffer to migration of carbon from the backing metal. 
The clad metal is placed on the backing steel slab with the clean surfaces 
in contact. A second similarly prepared assembly of steel and cladding is 
placed on top of the first one with an infusible compound separating the 
cladding plates. The pack is welded at the sides to act as a special bloom. 
The composite bloom is heated in a soaking pit to a temperature of 2100- 
2 350°C depending upon the type of cladding and rolled on a mill. The 
pack is then separated into two clad steel plates by flame cutting the 
sides. 

u 
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A-3.3 Explosive Weld Gladding — In this process, a metallurgical bond 
is produced at the interface between the backing and cladding plates by 
high velocity impact at the adjoining surfaces. Explosives are used to 
provide the required collision velocity between the plates. 

A general arrangement for explosive bonding of clad plate has been 
shown in Fig. 2. The cladding metal is placed above the backing metal 
with the stand off distance carefully controlled. A layer of buffer 
meterial is provided between the cladding plate and the explosive so as to 
prevent damage to the clad surface. As the detonation starts, a progres- 
sive reaction commences and a narrow zone of high pressure is produced. 
As a result of the high pressure generated, the clad metal is forced across 
the stand-off distance and collides with the backing plate. Collision 
velocity and the angle of contact between the two plates are controlled 
within certain limits. The joining surfaces become fluid at the point of 
collision and are expelled from the apex of the collision angle. As 
evidenced by methods like X-ray diffraction and electron probe, a wavy 
metallurgical bond results between backing and cladding metals. 



DETONATOR: 




BACKING 
EXPLOSIVE 
BUFFER 
CLADDING METAL 

STAND OFF 
DISTANCE 



J I I 

j ANVIL ] I 

2A Prior to Welding 



CLADDING 
METAL 



BACKING 




BUFFER 



r-STAND OFF 
JL DISTANCE 



b 



__ ANVIL 

2B A Short Time After Detonation 
Fig. 2 Explosive Weld Gladding 
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A-4, APPLICATIONS 

A-4,1 When the material is very uneconomical if used in solid form, it 
may be considered for use as a thin cladding. 

A-4.2 Sometimes, the material would be unsuitable for use in the solid 
condition because of embrittlement by welding. However, it may be used 
as a cladding in which case the strength is provided by the backing metal 
that is jferritic chromium steel cladding. 

Note 1^-For certain applications where the section thickness is very small or 
where many thicknesses are involved, strip welding or strip lining may be more 
economical than the use of clad plate. 

Note 2 — In some applications, service temperature range may be such that a 
bi-metallic combination is not acceptable. 
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APPENDIX B 









( Clauses 0.6 and 3.2,2 ) 




- 






CLADDING METALS AND SELECTION OF FILLER MATERIAL 




o 








FOR WELDING THE CLAD SIDE 






1 - 


Sl 


IS:6911-1972 


ASTM 


BS970-197C 


► DIN 17440-67 


Choice 


i or Filler Material 




No. 












. . . -a. 
















First Pass ( Back- 


Filling 


Alloy to Steel 














ing Exposed ) 


Passes 


Welds ( not 
Exposed to 
Corrosion ) 




1) 


04O18Nil0 


A 240-304 


304 S 15 


X5CrNil89 
1*4301 


25Cr-20Ni, 
25Cr-12Ni 


19Cr-9Ni 


25Cr-20Ni, 
25Cr-12Ni 




2) 


02Crl8Nill 


A 240-304L 


304 S 12 


X2CrNil89 
1-4306 


do 


do 


do 




3) 


— 


A 240-308 


— 


— 


do 


do 


do 




4) 


— 


A 240-308L 


— 


— . 


do 


do 


do 




5) 


04Crl8NilOTi20 


A 240-321 


321 S 12 


XlOCrNiTil89 


25Cr-20Ni-Cb, 


19Cr-9Ni-Cb 


25Cr-20Ni-Cb, 










321 S 20 


1-4541 


25Cr-20 
Ni-Cb 




25Cr-20Ni-Cb 




6) 


04Crl8NilONb40 


A 240-347 


347 S 17 


X10CrNiNbl89 
1-4550 


do 


do 


do 




7) 


— 


A 240-309 


— 


X15CrNiSi2012 
1-4828 


25Cr-20Ni 


25Gr-I2Ni 


25Cr-20Ni, 
25Cr-12Ni 




8) 


— 


A 240-310 


310 S 24 


X15CrNiSi2520 
1*4841 


do 


25Cr-20Ni 


25Cr-20Ni 




9) 


04Crl7Nil2Mo2 


A 240-316 


316 S 16 
320 S 17 


X5CrNiMol812 
14436 


25Cr-20Nx-Mo, 
25Cr-12Ni-Mo 


l?Cr-9Ni-Mo 


25Cr-20Ni-Mo f 
25Cr-12Ni-Mo 




10) 


02Crl7Nil2Mo2 


A240-316L 


316 S 12 


X2CrNiMol810 
1-4404 


do 


■ do 


do 




11) 


04Crl3 


A 240-405 


403 S 17 


X7Crl3 

1-4000 


25Cr-20Ni, 

25Cr-12Ni, 

14Cr* 


25Cr-20Ni, 

25Cr-12Ni, 

14Cr* 


25Cr-20Ni, 
25Cr-12Ni 




12) 


12Crl3 


A 240-410 


410 S 21 


X10CH3 

1-4006 


do 


do 


do 




13) 


05Crl7 


A 240-430 


430 S 15 


X8Crl7 

1-4016 


25Cr-20Ni, 
25Cr-12Ni, 
18Cr* 


25Cr-20Ni, 

25Cr-I2Ni, 

18Cr* 


do 





*Shall be used under certain corrosive conditions. 
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